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Studies on Eriophyes kuko KISHIDA and its Galls
.On the Activity of Enzymes and the Chemical Constituents in Growing Galls—
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Abstract

This work was carried out to study the chemical properties, the activity of several enzymes,
chemical components and the respiratory intensity of mite galls on the leaves of Lycium chinense
MILL. caused by Eriophyes kuko KISHIDA.

The activities of catalase and peroxidase were higher in the gall tissue, when compared to the
healthy tissue, and were increased as the gall developed.

The activity of phosphorylase of the healthy tissue seemed to be higher than that of the large
gall tissue, considering the competitive inhibition of phosphomonoesterase and g-amylase. The
activities of invertase and B-amylase were about two times higher in the large gall tissue than
those of the healthy tissue.

The content of the crude protein was 20% higher in the small gall tissue than that of the healthy
leave tissue, and decreased as the gall matured. On the other hand, the reducing sugar level was
less in the small gall tissuc than that of the healthy leaves, but as the gall grew, the content of
reducing sugar of the gall tissue was increased.

The contents of phosphorus and tannin were increased gradually as the gall matured, and their
content showed about two times higher than those of the healthy.

QO, than the healthy tissue. On the other hand, the
matured gall tissue presented lower QCO; than the healthy tissue, and the RQ of the healthy tissue

The matured gall tissue showed higher

was higher than that of the gall tissue.

ool AHHEEY AL AT Fy AFolvt B
A o] U g A £ HF¥A AFF Juid A2t oA
T4 A olaultale] o] Foxl loln o]i it A A4
WelFel V47 93 A F4 & (Phytocecidia)ql 554 FEAZL AN EY FHE AFY FTHd =
Edlolt} T2 E, X %ol &(Eriophyid mites) o A 2 Ztzh gt 233 Yl & o] T Aol
2550 g E 843 (Zoocecidia)el FH(Gal) S & 538 T Av5-(Lycium chinense MILL.) 9] 9, Ft
*2 3R

Chinju National Agricultural College, Chinju, Korea



A 2 A5 Y49 T Mite gal) 2 F8ol9 €F
Q T AE b (Eriophyes kuko KISHIDA) 9] A7)
Ao Qs HA4H AonA B Hatd =7 ¢
g, "5 33 % 8% FA9) AT Q5o I
I} & Ao)g. e

AEe Ay oz yUF AIAF o2 Q¥ o
27 (BFEAS) T 7144 &) A7 &5 714l
¢ Tz (MAERAR) =t 24359 o424
of gl E EANA 226 HEFo] doldoie 7
¢ A sl

HYAFY g dedde AR Tz 355
7t % polyphenol &2 74 (#H) Tl ¢ 477 2
3,8,3,30 pauel el AEEYY WY
9 Ao 24 Plasmodiophora brassicae WOR. & 71 4
of A Azt Hao THP2A M EFY
o] 42719} catalase, peroxidase I YL EAFY o
484 39 2 399 2 P A #AF 22
E e adisie 2w glede AREY A5
Astegopteryx globulli MONZ. 31 Astegopteryz yanonis
MATSUMOTO 5¢ 7|43 84 2%5(Distyll-
ium rassemosum SIEB, et ZUCC.)S} o) 845 H=22
of QejA BFFIG vl o] catalase $4HY F7} =
£ tannin, ALAAE W AUHFY ol 4F 5}, 00
Eurasta solidaginis 8] §-&¢] 9)8le njgdA e Y39
Eold §AE &o slojAM ¥, 2Eg, Asps
R protease §] o457k, ¢ =} & A & (Meloidogyne)
S AF] AU A% EvtE THY2A o]
A 2%%, 2EG D oinlkil 59 Foie} P A
A, M2 e Amguina tritici STIENB & A 9
71 Aol o3 el 2o gle] A acid phosphatase,
invertase, catalase @ peroxidase 9 BP9 FF
5o ¥l A AT} A}.®

2y gl Fol gt FMite galDel] HfAE
Eriophyes eucricotes multistriatus KEN. 2] 71 Qo] 9 &
Lycium halifolium MILL. 8] 919] Zo] glo]A] tannin
o] o}akdtak, 22l Eriophyes celtis KEN. 2 7] A o]
8} & Celtis occidentalis L. 2] 9 Ze] oA ALY
Zast tie] guiAe Fi15d A 771 Y&
Bojr}. AEL Ane FrAAEGN o) e o 4
gl fg Wao]81? Fojo] FrRE Golo AU
of e FAAYT del P4 Fol YAA B F
E, /A 2484 4 HGYE5] WS Ao
AdzAnoad 4Ex39 U438y A7 &
FA o] gl A o] FA 7 ARFBIRIE 5 T4
A7l o] A7t st APste] Polx AFE Qg

B33t upeldf.
MNE & 44

[. MENR

Alzeol
F7) A& %ol (Eriophyes kuko KISHIDA)o 9J3F
A A5 (Lycium chinense MILL).9] 98] £ & wiy g
4 27158 ARdW 2 asd #@= FL £0-10%,
A& :0.2~1.4mm), $7 F10—20%Y, #F:1.4~
2.4mm) @ & & (matured galll, 20—30Y, A&
~3.2mm)e] 3¢A 2 vyel A FzAd ¢

Fehilz 3 TR AANE AAE 99 zHoz
8t g2 g
I. d&yy

1. 520 R4 B
1D Eads =4
@ Catalase(EC.1.11.1.6) W Peroxidase (EC.1.11.
1.7 )

AE 1g® $4 0.5g 9 ¥4 &2s FH4E 7
frell A 248 st gt o] 30ml HER FH4
¥ Jlele] gauze 2 i 2,000rpmel 4 2 7 414
F2t F AE5YE AYrLsdes 29,

® Phosphorylase(EC. 2.4.1.1), Phosphomoncesterase,

f-Amylase(EC.3.2.1.2) R Invertase(EC.3.2.1.26)
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Table 1. Catalase activities of healthy leaf tissue of
Lycium chinense MILL. and gall tissue
caused by Eriophyes kuko KISHIDA.

Activity/g

< Time |

\[ 5 10 20 30 40min.
Sample '

Healthy leaf ] '

et 87.93 37.89 13.30 9.00 6.21
Small gall 92.67 41.97 19.98 9.84 6.2
Middle gall 99.45 43.35 20.58 11.49 9.78
Large gall | 108.60 45.60 21.69 12.33 11.28

“Table 2. Activities of various enzymes of healthy
matured leaf tissue and gall tissue.

“= " Enzyme Phosphor- __ p- _ Phosphomo- Invertase
Sam- activity ylase® Amylase noesterase

ple _ @ @ @
Healthy
matured leaf 30 50 5 42
tissue
Gall tissue | 30 91 21 73

@ pmol of phosphorus/ml/20min.

@®-+pmol of glucose/ml/hr.

®-+-pmol of pho_sphorus/ml/ZOmin.

®+-pmol of teduicing sugar/ml/20min.

2) PhOSpi\orylase, B-Amylase, Phosphomono-
esterase 3 Invertase 2| M &
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phosphorylase &) #4458 2 AAG d9 =4 ¥
& z7 2 %7} 30gmol/ml/20min. ¢]+} phosphomono-
esterase 8] F4 57} & zA A& 25umol/ml/20min.
<d wiale AA{ 99 24 A = 5. 0pmol/ml/20min.
ute] HA ¢oenz 292§ phosphorylase &) 4512
AAgdd AAT o 2F A& 5pmol/ml/20min.
% 24 d A% 5.0pmol/ml/20min. Yt} = A ¢tg-g o

% .

4000¢ H.l-----Hedlthy leaf tissue
5.g-----Small gall tissue
M.g--.. Middle gall tissue

L.g----Large gall tissue

S.9 M,

Peroxidase activity of healthy leaf tissue of
Lycium chinense MILL. and gall tissue caused
by Eriophyes kuko KISHIDA.
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Changes of chemical components in the healthy leaf tissue of Lycium chinense MILL. and gall

tissue caused by Eriophyes kuko KISHIDA.
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Fig. 3. Change of phosphorus contents in the
healthy leaf tissue of Lycium chinese MILL.
and gall tissue caused by Eriophyes kuke

KISHIDA.
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Table 3. Respiratory rates of healthy matured leave

of Lycium chinense MILL. and the mit
gall tissue caused by Eriophyeskuko K.

Healthy matured
leaf

Sample Mite gall tissue

20 3| 10 20 3
0.40 0.81 1.20 ] 0.44 0.85 1.3

Treating minute 10

O; uptake ul/dry
wt. mg

o 25?3;23? mg | 0-55 1.221.72 | 0.55 1.22 1.7

RQ 1.5 1.2
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Respiratory rates of healthy matured leaves of Lycium chinense MILL. and the matured gall®
tissue caused by Eriophyes kuko KISHIDA.
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